The dynein heavy chain family.
Dynein is the large molecular motor that translocates to the (-) ends of microtubules. Dynein was first isolated from Tetrahymena cilia four decades ago. The analysis of the primary structure of the dynein heavy chain and the discovery that many organisms express multiple dynein heavy chains have led to two insights. One, dynein, whose motor domain comprises six AAA modules and two potential mechanical levers, generates movement by a mechanism that is fundamentally different than that which underlies the motion of myosin and kinesin. And two, organisms with cilia or flagella express approximately 14 different dynein heavy chain genes, each gene encodes a distinct dynein protein isoform, and each isoform appears to be functionally specialized. Sequence comparisons demonstrate that functionally equivalent isoforms of dynein heavy chains are well conserved across species. Alignments of portions of the motor domain result in seven clusters: (i) cytoplasmic dynein Dyhl; (ii) cytoplasmic dynein Dyh2; (iii) axonemal outer arm dynein alpha; (iv) outer arm dyneins beta and gamma; (v) inner arm dynein 1alpha; (vi) inner arm dynein 1beta; and (vii) a group of apparently single-headed inner arm dyneins. Some of the dynein groups contained more than one representative from a single organism, suggesting that these may be tissue-specific variants.